It is now clear from radiological and endoscopic examinations that the severity of the duodenal changes or the very presence of an ulcer itself does not always correlate well with pain. The association of symptoms with duodenal pathology is questioned further after a suggestion that the epigastric pain of duodenal ulceration can be reproduced by acid in the lower esophagus, '" 4 although this view is not unanimously held because one group could not reproduce this pain in every instance. 6 Because a common type of pain can arise from a site other than the ulcer itself, the radiological appearances of the duodenum might be far less valuable than previously thought and unsuitable for assessing the severity of peptic ulceration. Therefore clinical assessment remains important. The purposes of this study were (1) to analyze the significant clinical features of patients with a radiologically abnormal duodenum, and (2) to compare the life style of the ulcer patients with that of a control group.
Methods
The results of a questionnaire concerning symptoms and the daily routine of life were compared between 100 patients with duodenal ulceration and a control group of 100 patients. Each ulcer patient had a radiologically proven duodenal ulcer, with symptoms severe enough to be investigated in hospital before medical care or surgery. The 100 patients were accepted sequentially into the trial over a period of 15 months; only those patients unable to understand English or incapable of writing were rejected. The control group, matched for age and sex, consisted of patients admitted to the surgical wards during the same period for minor operative procedures unconnected with peptic ulcer, gallbladder disease, or hiatal hernia. They were chosen deliberately to exclude those with abdominal pain or any severe disease process, because this might have altered a normal daily routine of life. Both groups filled in the same questionnaire, which took 10 to 15 min. Diagrams used for denoting the anatomical site of pain were checked by asking the patient to point on his bare skin to the exact location. Reference was always made to bony landmarks. The data for each patient were transferred to IBM punch cards, fed into a Univac 418 at the John Ellicott computer center in The London Hospital, and then analyzed.
Results
Both the duodenal ulcer and control groups contained 85 males and 15 females. There was no significant difference at the 0.5% level between the groups when age, weight, height, lean body mass, and surface area were compared (table 1) . Nor was there any difference between them as regards nationality, religion, marital status, tobacco and alcohol consumption, occupation, or the amount of night work, shift work, or overtime done.
All of those with an ulcer had suffered from abdominal pain due to indigestion during the daytime. Thirty-six had bled from the intestinal tract at some time and 11 had perforated. Sixteen had an ulcer history of 3 years or less, 13 between 3 and 5 years, 15 up to 10 years, 21 between 10 and 15 years, and 35 longer than 15 years.
Family history. There was a high family incidence of duodenal ulceration when first and second degree relatives were included. Forty-six had one or more relatives affected, compared with 8 in the control group. In detail they were: father 20 (2), mother 7 (2), brother 13 (3), sister 9 (1), uncle 4, aunt 4, grandfather 3, grandmother 2, son 2, cousin 4 (figures for the control group are given in parentheses). No attempt was made to differentiate among the types of pain in each particular anatomical site. The words indigestion, pain, and heartburn were used together so that all abnormal responses to food could be collected. Heartburn was occasionally described by patients in the upper abdomen because it was similar subjectively to the pain they had retrosternally. Fullness, griping, and distention were often difficult to locate and for this reason the periumbilical area was large and allowed those patients who wanted to use their hands rather than a single finger to designate the anatomical site of their indigestion with a realistic accuracy.
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Periodicity. Eighty-five patients answered a question positively agreeing that the pain was completely absent but then returned, although 10 thought it present all of the time without change and 18 thought it present all of the time but occasionally worse. Fifty-seven had attacks lasting less than four weeks and the same proportion had relief for a similar period. Seventy-four agreed that the pain was worse with worry, but 64 thought it unchanged by holiday, so, perhaps contrary to normal belief, holidays do not preclude worrying. In 24 indigestion was worse in winter, but a majority of 64 thought that there was no seasonal variation at all. In only 11 were other seasons cited: spring by 3, summer by 2, autumn by 6.
Time relation to meals. Figure 2 shows the relationship that the pain had to meals. The largest group had pain immediately before a meal, although 40 patients, in answer to a separate question, thought that eating made it worse. Fifty-three said that pain occurred at no specific time and in 49 it disappeared on vomiting. The one period of the day free from pain is usually said to be just before breakfast, but 48 had had pain at this time. The pain made 70 of the patients eat less and 19 eat more. Seventeen thought that their weight increased because of the indigestion, 45 thought it decreased, and 36 considered it unchanged. Thirty-eight (74 in control group) had a good appetite and 25 (4 in control group) had a poor one. The mean weight of those with duodenal ulceration was significantly less than that of normal people at the 1% level but not at 0.5% (table 1) .
Food, diet, and treatment. Eighty of the ulcer group said that indigestion was helped if fried foods were avoided and 64 if particular foods which caused trouble were avoided. In table 2 the specific foods causing indigestion are listed. Thirty-four had been given a diet by their general practitioner. Twenty-two thought that a diet reduced the indigestion attacks, 22 thought that it did not, and 56 could not decide. Eighty-eight took antacids of some sort and these were actually prescribed by general practitioners for 68, but only 76 obtained relief from them.
Gastroesophageal reflux. In this questionnaire retrosternal pain, indigestion, or burning has been termed heartburn. The regurgitation of gastric contents into the mouth, so that a voluntary effort has to be made either to spit the fluid out or to swallow it again, was called waterbrash. This included substances which were bitter, tasteless, or acid and which could be clear or contain partially digested food or bile.
Heartburn occurred in 59 patients with duodenal ulcer and was worse on stooping in 29, when lying flat in 25, and worse in bed in 29. In 9 heartburn occurred each day, in 13 only four to five times a week, and in 37 less frequently. Waterbrash occurred in 64 and this was associated with heartburn in 29. Three choices for the anatomical site of heartburn were given ( fig. 1, right  panel) , namely, lower retrosternal 38, midretrosternal 36, and upper retrosternal 34. The figures add up to more than 59, because many patients had heartburn in more than one of these sites.
Nocturnal pain. Eighty-eight of the 100 patients with duodenal ulceration were awakened at night by indigestion. Forty-seven of the control group had been awakened at night; the usual cause was a full bladder but bad dreams (4), worry (3), and hunger (3) also awakened them. None of the control group, however were awakened from their sleep in the middle of the night by indigestion or heartburn.
In regard to being awakened at night there was no significant difference when the site was compared with daytime abdominal pain. Sixty-seven per cent of the 88 had epigastric pain, 13% had periumbilical pain, and 23% had right subchondral pain. There was no connection between the presence of pain at night and heartburn, but all of the patients who suffered waterbrash three time a day or more were awakened at night. Fifty-four were awakened between 1 and 3 o'clock, 13 before 1 o'clock, and 9 after 3 o'clock.
The patients were asked how they slept normally. Twenty-two of the duodenal ulcer group slept "very well," 49% had a "good sleep," and 27% slept "poorly" compared with percentages in the control group of 48, 42, and 8%, respectively. It is not obvious whether the altered pattern of sleep was caused by the night waking with pain or whether waking occurred because there was a light sleep and a low pain threshold. When the duodenal ulcer group were asked how many hours of sleep they usually had, there was a little difference between them and controls. Thirty had 6 hr of sleep or less (2), 43 had 7 hr (48), 21 had 8 hr (26), and 6 had 9 hr or more (6) . Control values are given in parentheses.
The patients were asked about other habits in relation to the night waking. When offered a choice of meal patterns the patients with ulcers were marginally inclined to eat a larger meal in the evening and were more likely to have a smaller breakfast than were members of the control group. The time that the evening meal was usually taken varied considerably but had no effect on the night waking. Eighteen ulcer patients ate before 6 o'clock (compared to 10 controls), 47 ate between 6 and 7 o'clock (57), 25 ate between 7 and 8 o'clock (18), and 9 ate later (8). There was no difference between the groups when the time at which they retired to bed was compared: 75% went to bed between 10 and 12 o'clock. The numbers were too few to enable the time of going to bed to be correlated with the time of waking up in the middle of the night. All patients were asked how many pillows they had at night, because one possible etiology for night waking might be gastroesopTiageal reflux. In both groups about one-half had two pillows, but 17 in the ulcer group had three or more pillows compared with 9 in the control group.
If patients were awakened by indigestion, pain, or heartburn in the middle of the night they were asked to score the frequency with which it occurred. Twentyseven had nocturnal pain in a bad attack lasting 7 or more consecutive nights, 24 had pain three to four times a week, 21 had pain 1 or 2 nights a week, and 16 had pain 1 night a month or less frequently.
Discussion
The main purpose of this study was to analyze the symptom pattern of patients with radiological evidence of duodenal ulceration. No attempt was made to discover whether these symptoms were diagnostic, since the control group had no abdominal pain. The controls were used instead to compare the characteristics and daily routine of life. Once a symptom pattern in a group of duodenal ulcers is recognized and has been shown to be independent of individual variations in living habits, it can be tested in the future against other patients with abdominal pain to see whether it is useful for diagnosis. In this study there was no difference between the ulcer and control groups in regard to general characteristics. The family history of duodenal ulceration (46%) was significant, but whether this influenced the patient in an environmental or an hereditary way was not investigated.
Considering that most people eat every 3 to 4 hr, it is not surprising that duodenal ulcer pain has in the past been related to eating. The present study showed that all of the patients had ahdominal pain at some time during the day but that there was no constant relationship to food. Edwards and Coghill 6 also found no correlation of pain with meals. In contradistinction to popular belief, the majority of duodenal ulcer patients ate less and had a poor appetite when they had indigestion. There is no evidence that duodenal ulcer patients "feed their ulcers," because their weight is less than that of the control group.
Measurement of daytime pain was difficult. The majority of patients can say for how many years they have had pain, but quantitation of the diurnal pain during the period of any one year is difficult. An attempt to identify the length of attacks and remissions was not very satisfactory because it was difficult for patients to state the average length. Responses to further questions asking for the total number of weeks that pain was present or absent in the last year were so variable and incomplete that they were useless.
Noctural indigestion pain occurred in 88% of the duodenal ulcer patients but in none of the control group. Previous studies have given figures of 50 6 and 75%.' It also occurs in 30 7 to 43% 6 of those with a gastric ulcer, so it is probably of no use as a discriminant between the two main sites of peptic ulceration. An analysis has been made of the various factors which could influence night waking with pain, and this is where the control group was important for comparisons in the daily routine of life. The duodenal ulcer patients marginally tended to eat larger meals than the controls in the evening, but no difference was found in the time of the evening meal, the time of retiring to bed, or the total number of hours of sleep obtained. Some of the duodenal ulcer group slept poorly, but it is not apparent whether this was cause or effect. No factors concerning the etiology of nocturnal pain were provided by examination of the clinical features of duodenal ulcer patients. It occurred regardless of the anatomical site of the pain. If epigastric pain can arise from the lower esophagus, it could be postulated that nocturnal epigastric pain was caused by esophageal reflux while the patients were lying flat in bed. The ulcer group did indeed have more pillows at night than the control group, perhaps in an attempt to prevent reflux. But not all nocturnal pain arises from the lower esophagus, since it also occurred in those who had pain in other anatomical locations.
From the evidence provided here, there are several clinical characteristics of duodenal ulceration, independent of the daily routine of life, which might be of use in measuring the severity of the disease process. The complications of perforation, hemorrhage, and pyloric stenosis have not been considered and are a separate issue. The total length of history in years is the easiest information obtained, although it is known to be not always accurate. Details must also be given about the length of the attacks and remissions as well as the frequency of daytime and nocturnal pain in any one given attack. No evidence has been provided about antacid consumption during a bad day of indigestion, because it was not considered important at the start of this study. Because relief of pain by antacids was obtained in 76% of the ulcer patients, details of this aspect should also be given in any future analysis of duodenal ulcer pain.
